A new, highly sensitive enzyme immunoassay (EIA) of serotonin (5HT) is described. The assay is based on the competition between N-succinyl-glycinamide-serotonin (N-SGA-5HT, obtained by acylation of the 5HT in the sample to be assayed) and an enzymic tracer, N-succinyl-5HT-acetylcholinesterase, for binding to rabbit polyclonal antibody coated onto the wells of microtiter plates. The antibody is directed against an immunogen obtained by coupling N-succinyl-5HT to glycyl-bovine serum albumin. 
The vasoconstrictor effect of serotonin (5-hydroxy- (Figure 2 
Cross-Reactivities
We measured the cross-reactivities of various test compounds after their acylation in depleted human serum. The percentage of cross-reactivity is calculated from the ratio of the concentration of the cross-reactant at 50% B/B0 to the concentration of acylated 5HT at 50% B/B0.
Results

Developmentof the Immunoassay
Immunogen and antibody. The yield in the succinylation of 5HT was 90% (88.3% N-succinyl-5HT and 11.7% disuccinyl-5HT) ( Figure 2) ; only the N-succinyl-5HT was used in the linkage to glycyl albumin.
The succinyl-5HT-glycylalbumin conjugate (5 mol/ mol) was highly immunogenic. Two rabbits gave antibodies, detectable at 1000-fold dilution, after the second injection. One of the rabbits (AS74) gave antisera usable in the radioimmunoassay at a dilution of 10 000-fold after the third injection. Binding of tracer. The binding of the 5HT enzymic tracer was examined in various buffers over a pH range from 4 to 9. The binding was optimal in the pH range of 5-6.5 . The optimal concentration of 5HT enzymic tracer was 0.012 fmol/well. We diluted the enzymic tracer in a solution containing 6 mmol of ascorbate, 1 g of BSA, and 0.4 mol of NaC1 per liter of 50 mmoIIL citrate buffer, pH 6. Lyophilized enzymic tracer was stable for more than one year when so prepared.
Acylation of samples. The sensitivity and specificity of this EIA lie in the ability of the reagent, NHS-SGA, to acylate 5HT directly and reproducibly in samples. The acylation of 5HT at various salt concentrations and pH values was analyzed by HPLC ( Figure 3 , Table 1 (Figure 4) . To confirm this result, we compared the curves obtained after direct acylation of 5HT with the curve obtained by diluting acylated 5HT that had been prepurifled by HPLC (Figure 5) . Antibody specificity. The degree of cross-reactivity of compounds structurally related to 5HT is presented in Table 2 . The highest cross-reactivity ratio was observed with N-succinyl 5HT, a compound not found in nature, but used in the synthesis of the enzymic tracer. Endogenous metabolites of 5HT are at least 1000-fold less well recognized than is acylated 5HT.
Analytical range and detection limit. A typical standard curve is shown in Figure 5 . The same standard curve was obtained irrespective of whether the standard was diluted in the diluent or in depleted human serum.
The day-to-day CV of the zero standard was 2%. Therefore, the minimum detectable concentration at which The enhancement of sensitivity and specificity subsequent to the chemical addition of a spacer was first described for cAMP (44) . The succinylation used in that case increased the affinity for the antibody 100-fold. The succinylation of 5HT increased its affinity for the antibody by -=1000-fold (28 pineapples, plums, or nuts) maintained for 24 h before PPP sample collection: i.e., 10 nmol/L (CV 5%, n = 6) vs 19 nmoliL (CV 10%, n = 4) after a "normal" diet.
The manner of collecting the samples also affected the concentrations of SIlT in PPP. When a tourniquet was used, 20 nmol/L (CV 6%, n =7) was measured, whereas with hand pressure the concentration was 12.5 nmol/L (CV 5%, n =6) and by free flow it was 8 nmol/L (CV 5%, n = 7).
Correlation with HPLC. The correlation between 5HT values, measured by HPLC with electrochemical detection (x) and by EIA (y) for 21 samples of CSF, 37 of PPP, and 12 of serum, was excellent: y = 0.954x + 2.5 nrnol/L 
